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from mutant blastocysts. Here we show that Smad4 null TS cells
cultured under undifferentiated stem cell conditions fail to maintain a
typical epithelial morphology, display abnormal junctional complex
organization and up-regulate the expression of some key mediators
of epithelial-mesenchymal transition. Smad4 null TS cells are also
more prone to differentiation into trophoblast giant cells upon
withdrawal of mitogenic signals. Additional experiments are under-
way to examine the cellular properties of these mutant cells and
Smad4-dependent changes in gene expression that could potentially
underlie the observed changes in the mutant TS cells.
doi:10.1016/j.ydbio.2011.05.331
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Planarians possess extraordinary abilities to regenerate complete
animals from small tissue fragments. However, in contrast to most
flatworm species, the planarian Procotyla fluviatilis is limited in its
ability to restore lost structures, failing to regenerate heads when
amputated in posterior tissues. To identify the critical mechanistic
failure in P. fluviatilis regeneration, the early stages of regeneration
following amputation have been compared in tissues with different
regeneration potentials. While the earliest regenerative phases, such
as wound healing and cell proliferation, appear to occur in
regeneration-deficient tissues, later signaling processes fail to
happen. To examine and contrast global changes in gene expression
at this critical time point, we have conducted comparative transcrip-
tomic analyses using RNAseq. Genes upregulated in regeneration-
proficient tissues yet not expressed in regeneration-deficient tissues
have been identified as candidates with putative functions important
to the regeneration process. The specific roles of these genes are
currently being determined using RNA interference in P. fluviatilis as
well as in the related regeneration-competent planarian Schmidtea
mediterranea in an attempt to identify the permissive and/or
inhibitory factors involved in planarian regeneration.
doi:10.1016/j.ydbio.2011.05.332
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The planarian flatworm is capable of regenerating an entire animal
from as little as 1/279th of a body fragment. This process requires that
pluripotent stem cells (neoblasts) throughout the worm migrate,
proliferate and differentiate into multiple cell types. The molecular
cues that control the expansion and differentiation of neoblasts into a
complete body plan remain largely unknown. Recent reports have
implicated ion transport, gap junctions and morphogen signaling in
the posterior patterning of the primary axis. Here, we have identified a
role for a neuronal voltage-operated Ca 2+ channel, Ca v 1B, in
regulating anterior–posterior polarity at an early time point during
regeneration of the planarian Dugesia japonica. First, loss of Dj-Ca v 1B
function by RNAi was shown to potentiate the efficacy of multiple
agents in anteriorizing regeneration. For example, the ability of the
drug praziquantel to yield two-headed regenerants increased within a
Ca v 1B RNAi background in all types of fragment examined. Second,
the effects of Ca v 1B RNAi quantitatively phenocopied results derived
from Hedgehog RNAi assays, suggesting functional coupling with the
same posteriorization pathway. This linkage was further supported by
co-localization data. Finally, the timing of this Ca 2+ dependant
posterior determinationwas resolved to occur within the first 3–6 h of
regeneration, underscoring the importance of Ca 2+ regulation of
posterior patterning at an early timepoint. In summary, the neuronal
Ca 2+ channel, Ca v 1B, functions at a regulatory nexus impacting early
posteriorization signaling during D. japonica regeneration.
doi:10.1016/j.ydbio.2011.05.333
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Planarians are excellent organisms to examine the molecular
mechanisms underlying tissue regeneration. These animals possess a
large population of adult pluripotent stem cells (called neoblasts) that
allow them to replace any tissue type following amputation. Following
any type of injury, the neoblasts proliferate and form a regeneration
blastema, where these cells differentiate to replace the lost tissues.
Remarkably, these animals are capable of regenerating their central
nervous system (CNS) and regaining normal function.We are capitaliz-
ing on the regenerative capacity and experimental tools available for the
planarian Schmidtea mediterranea to investigate genes involved in CNS
regeneration. Using custom microarrays representing approximately
17,000 unique S. mediterranea transcripts (Wang et al., Genes Dev. 2010
24 : 2081–92), we have identified more than 1000 genes that are
differentially expressed at various stages of head regeneration. To
determine which of these genes are expressed in the intact and
regenerating nervous system, we are currently performing a high-
throughput whole-mount in situ hybridization screen. The expression
screen has served to validate microarray results and has revealed genes
robustly expressed in the CNS, neoblasts, and/or the regeneration
blastema. We have recently initiated RNA interference experiments to
evaluate the function of genes with expression patterns of interest. Our
aim is to identify genes with a role in neuronal differentiation,
maintenance, or patterning of the differentiated CNS. [This work was
supported by a CIRM New Faculty Award II RN2-00940-1 to R.M.Z.]
doi:10.1016/j.ydbio.2011.05.334
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Stem cell proliferation must be tightly regulated, especially during
early developmental stages such as neurogenesis. In a genetic screen
designed to identify essential genes required for astroglial (neural stem
cell) development in zebrafish, we found that a loss of the kif11 gene
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caused a significant increase in the presence of radial glial cell bodies in
the ventricular zone and floor plate of the neural tube. Kif11, also known
as Eg5, is a plus-end directedmotor protein responsible for establishing
the forces required to stabilize and separate the bipolar mitotic spindle.
Our analysis confirms that eg5 expression occurs in a Gfap+ radial glial
population throughout the ventricular zone and floor plate. Further-
more, labeling for anti-phosphohistone H3 and α-tubulin in kif11
mutants has shown monastral spindles characteristic of mitotic arrest.
We have confirmed this phenotype by treatment with S-trityl-l-
cysteine, a specific Eg5 inhibitor previously reported to cause mitotic
arrest through monastral spindle formation. Lastly, by labeling for
sensory, motor, and specific interneuron populations, we show that Eg5
mediated division is required for proper neuronal development within
the neural tube. Our findings support a model in which Eg5 is an
importantmediator of neural stem cell division andneuronal patterning
during embryonic CNS development. Currently, we are counting the
overall nuclei in the neural tube as well as conducting cell death assays
and characterizingother glial populations to testwhether the increase in
Gfap+ cell bodies following Eg5 inhibition is a compensatory mechan-
ism in response to a decrease found in specific neuron populations.
doi:10.1016/j.ydbio.2011.05.335
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Sonic hedgehog (Shh), a key regulator of embryonic neurogenesis,
signals directly to GFAP-expressing neural stem cells (NSCs) in the
subventricular zone (SVZ) of the adult forebrain. The specific
mechanism by which Shh/Gli signaling regulates SVZ stem and/or
progenitor maintenance, however, is not well understood. We are
interested in uncovering the roles of Gli2 and Gli3 activator (A) and
repressor (R) functions during adult mouse neurogenesis. Using Gli
knock-in reporter alleles, we found Gli1,2,3 to be expressed in adult
SVZ NSCs but not in committed neuroblasts or mature neurons,
suggesting that Shh signaling is downregulated upon cell differentia-
tion. To determine the requirement for Gli2 and Gli3 in SVZ NSCs, we
used a transgenic mouse GFAP-Cre line (mGFAP-Cre) that recombines
postnatally. As expected, Smo receptor inactivation causes a significant
reduction in SVZ proliferation and a decrease in SVZ slow-cyclingNSCs.
Preliminary analysis of mGFAP-Cre;Gli2lox/lox and Gli3lox/lox condi-
tional knock-out (CKO) brains indicates a small decrease in prolifera-
tionwhenGli2 is inactivated,whereas ablation ofGli3 results in a slight
increase in proliferation, consistent with loss of the dominant Gli-A
and Gli-R, respectively. Most importantly, removal of Gli3 in Smo CKOs
appears to partially rescue the neurogenesis defects, indicating that
unattenuated levels of Gli3-R underlie the phenotype in Smo CKOs.We
are currently analyzing the olfactory bulb interneuron populations in
Shh/Gli signaling mutants to test whether there is a differential
requirement for Shh in interneuron production.
doi:10.1016/j.ydbio.2011.05.336
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Perinatal brain injury involves glial precursors, but the neural
mechanisms controlling astrocyte ontogeny after injury remain in-
completely understood, partly due to a lack of appropriate markers and
animal models. We analyzed astrocyte precursor response to injury at
the beginning (E11) and peak (E15) of gliogenesis in an avian tectal
model of penetrating embryonic brain trauma. At both ages, lateral
ventricular dilatation, necrotic foci, periventricular cysts and intraven-
tricular hemorrhages were observed distal to stab wounds, two days
after a unilateral stab injury to optic tecta. Neuronal (TUBB3) and
oligodendrocyte precursor (PLP) markers were down-regulated, even
far-removed from the wound site; while the mature astrocyte marker,
GFAP, was up-regulated at the wound site, around necrotic areas and
cysts, plus in usual areas of GFAP expression. Increased inflammatory
response and apoptotic cell death were also confirmed in the injured
tecta. Increased expression of nestin, aggrecan, NFIA, SOX9 andGLASTat
the wound site and in the ventricular zone (VZ) of the injured tecta
indicated an astroglial precursor response. Furthermore, increased
levels of Notch receptor 1 and Delta 1 in the ventricular zone of the
injured side, 24 h after injury, might indicate an early differentiation
response. However, cell division increased in the VZ only in early (E11)
injury, but not later (E15), indicating that in late injury the astro-
gliogenesis occurring after acute injury is predominantly due to
precursor differentiation rather than precursor proliferation. The
inability to replenish the glial precursor pool during the critical period
of vulnerability to injury may be an important cause of subsequent
developmental abnormalities.
doi:10.1016/j.ydbio.2011.05.337
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Echinoderms are invertebrate deuterostomes closely related to
chordates. They are well known for their extraordinary regenerative
capacities, which include complete recovery from injuries to the
nervous system. Studies of neural regeneration in echinoderms will
contribute to our knowledge of the evolution of neural plasticity and
better understanding of neurogenesis in higher taxa. The echinoderm
nervous system possesses a major non-neural cell type, which shows
typical characteristics of radial glia. This cell type plays a key role in
neural regeneration. Transection of the radial nerve cords triggers
dedifferentiation of the glial cells in the injured tissues. The
dedifferentiating cells remain connected to each other and form
tubular outgrowths on either side of the wound. These glial scaffolds
grow towards each other and are thought to support neuronal
migration and re-growth of nerve processes. This growth phase is
accompanied by a 10-fold burst in glial cell division, whereas
proliferation of non-glial cells remains low. At least some glial cells
are capable of giving rise to neurons as evidenced by co-expression of
glial and neuronal markers. As to the molecular mechanisms under-
lying neural recovery, the response to the injury involves remarkable
changes in gene expression, including up-regulationofWnt9 and TCTP,
which are known to be involved in patterning of the neural ectoderm
and protection of cells against stress conditions and apoptosis,
respectively. Moreover, among the most significantly up-regulated
transcripts are retrotransposon-like elements, which are highly
expressed by the cells at the wound site shortly after transection, as
well as by the glial cells of the growing tubular regenerates.
doi:10.1016/j.ydbio.2011.05.338
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